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Environmenta | Protection

o Anthropogenic Background (Urban Backgrour

AUS EPA Risk Assessment Guidance for Superfund Befinds both natural
and anthropogenic background

AThere are 2 different types of background levels of chemicals:

1. Naturally occurring levelsvhich are ambient concentrations of chemicals
present in the environment that have not been influenced by humans

2. Anthropogenic levelswvhich are concentrations of chemicals that are
present in the environment due to humanade, nonsite sources (e.g.,
Industry, automobiles)

1lys EPA Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A). December 1989.
EPA/540/189/002



A A major challenge for
Investigators at urban sites Is
whether contamination is site
related or Is part of
anthropogenic background

A Robust data on urban

packground concentrations on a
arge scale are lacking

A US Geological Survey (USGS)

published a national background
study that specificallgxcluded
urban areas

Geochemical and Mineralogical Data for Soils
of the Conterminous United States

Data Series 801

S, Daparmment of the Intesior
US. Geological Survey



<EPA

United States
Environmental Protection
Agency

Filling a Critical Data Gap

USGS Findings for e
Leadin | =
US EPA Region4
(Southeastern US) |  cw w0
(n=608)

> 30to 50

USGS data
represent wide
scale (national),
whereas finer
scale urban data
are needed

USGS Data Series 801: https://pubs.usgs.qov/ds/801/



https://pubs.usgs.gov/ds/801/
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Urban Soil is Different

Soil Survey Geographic:

Map Unit Name Urban land

Farmiand Class Not pnme
farmland

Domunant Order
Dom. Cond. Order %
Dominant Sub-Order
Dom. Cond. Suborder

%

Tannery

USDA Online Soil Survey Maps: https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm



https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Environmental Protection

AAAAAA Region 4/ORD Urban Background Project

Aldea originated with Commonwealth of Kentucky

ACdzy RAy3 FTNRY '{ 9t! Qa hFFAOS 27
Regional Applied Research Effort (RARE) grant

ASupport from three US EPA ORD offices and Region 4 laboratory
Ahw5Qa bl A2yl f 9ELRa&dz2NBE wSaSIFNOK [ 02N
Ahw5Qa blidA2yltf wial albyl3ISYSyid wSaSl NOF

Control Division (Cincinnati, OH)

Ahw5Qa hFFAOS 2F { OASYOS t

AwWS3IA2Y nQa {OASYOS IyR 90
APlanning by all Region 4 states
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Environmental Protection

AAAAAA Project Goals

1. Develop a robust, finer scale, regional dataset representative of
FYOKNRLIZISYAO adzNblFy o1 O]l INER dzy R
to in the future

2. Develop a data collection and analysis process that can be

consistently applied in Region 4 states, and in other interested EPA
regions to use in determining urban background concentrations
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AAAAAA Overview of Plan

AForm a state and EPA workgroup
ADevelop replicable sampling strategy
ASample as many cities as funding allows

AAnalyze samples for polycyclic aromatic hydrocarbons (PAH
and metals*

AData to be provided in accessible database
AYield products that can be used elsewhere

*PAHs (EPA 8270D) and Metals (EPA 6010)
s



dgreen - Actions: Sampling Plan

A Grid of 7 x 7 miles applied over
approximate center of each city

A Each cell of the grid is

0.5-mile x 0.5mile = total of 196 cell:

A Samples for laboratory analyses
collected randomly from 50 of the
cells within the grid

A Random # Generator

A Final determination of target sampls
s  lOcations will be made in the field

LOUISVILLE, KENTUCKY




e Criteria for Selected Sample Locations
Quallfy Disqualify:
Areas that appear to be A Private/residential yards
representative of the larger urban A |ndustrial properties or in obvious
setting significant pollutant outfall area for
A Locations that appear to be nearby industry

undisturbed by recent activity A Areas of relatively recent
A Public areas, such as along right development/redevelopment
of-ways and within government A | gwlying areas that may be
owned property routinely subjected to flooding or
iInundation, such as wetlands
and/or where surface runoff could
accumulate



irg\éfgcmaefél Protect ion Team WO r k
A States reviewed sampling grid for ys= 0 RIS

selected cities

A Most states supported sampling
by providing field staff

A Some states conducted =
reconnaissance prior to sampling

A{GFGSEQ &dzldli2 NI =
obtaining access agreements
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In the Field: Subsampling
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In the field, tablets were used
to collect photographs and
other metadata using ESRI
Collector andFormssoftware
tools. Metadata were

geolocatedat each sample
location.



Standard metadata collected
at all sample locations

Field Log - Urban Background Study

o 56

City. State: (City and state sampling location ¢rop
down list {seleci one rem))

Cell Numbar; (Cell numbder from 1 10 155 selettad

Louswlle, Kentucky

135
from lozation on assocated map) i

v kel
Land Use. (Land use of general area were sample Muricioal iy AR
& colected (ssiett the one most appropriate)) :
S tion: (S c dition ;
Surface Condtion: (Surface condition at sample Grass

ccaton)

Nearby Landmark: (Enter buiiding, strest
ntersecton, or permanent landmark in refstion o Right of way near i-264, crittenden dr and
sample location to aid future refocation.)

Prevading Winds: { Pregeterminad by sampiing
planning team. This direction my not maich the South
wind direction at the time of sampling.

Nearby Emission Scurces: (Line-of-sight
emmission sourzes (salect sl that apply).)

Major Roagway (mere than 2 lanes of traf

Latitude 38191835
Longitude; -85.750283
Horzonal Accuracy =

Samp No: (Sample number consists of the city
abbreviation, cell number, medis type, and date LOU 135-5F- 150530
{yymnidd). {e.g. ATH 198-SF-150908])

ML AR I~
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Relative Sample Density

O USGS Data Series 801 (n = 64) - Statewide daja.
EPA Region 4 RARE (n = 50) - Louisville data ©

Co0qle eart!
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Preliminary Results
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Statistical Summary: Lead

General Statistics for Uncensored Data Sets

Varniable MumObs #Mizssing Minimum Maximum Mean Geo-Mean 5D SEM  MAD/0.67F Skewness CV
Lexington Lead 50 0 18 420 81.74 56.46 83.25 1257 30.39 2453 1.087
Louisville Lead 50 0 25 1100 1562 99.41 1927 2726 76.35 LR 1.24
Memphis Lead) 50 0 13 1000 1213 63.57 2021 2858 4299 3.508 1.666

Raleigh Lead) 50 0 72 120 3161 225 37.15 5.253 134 2.265 1.105
Winston-Salem Lead &0 0 20 1400 2157 128.4 2472 3496 120.8 26592 1.146
Gainesville Lead 50 0 2 110 15.05 9.169 13.63 26M 7339 3204 1.238
Chattanooga Lead 50 0 14 520 96.24 50 82 1222 1728 30.39 2667 1.27
Percentiles for Uncensored Data Seis

Variable NumObs #Missing 10%ile  20%ile 25%ile(Q1B0%1le(Q2)75%i1le(Q3]) B0%ile  30%ile  95%ile  99%ile
Lexington Lead 50 0 239 29 3225 46 925 122 174 240 415.1
Louisville Lead 50 0 30 504 53.25 95.5 1875 210 323 500 899 .1
Memphis Lead) 50 0 199 298 35 52 06.75 108 260 44 990.2

Raleigh Lead) 50 0 9.8 1Me 12 19 36 402 20.1 108.8 160.4
Winston-Salem Lead &0 0 26 526 57.75 130 2925 344 502 6502 1062
Gainesville Lead 50 0 265 3.98 445 2.1 18 23 30.2 471 8354
Chattanooga Lead 50 0 249 268 3425 455 a9 132 214 3615 550.6

EPA ProUCL Software: https://www.epa.gov/land-research/proucl-software



https://www.epa.gov/land-research/proucl-software
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Urban Lead Distributions by City

Urban Background Study

1200

800

mgikg
L ]

€00 o

EPA Risk-Based Screening Level (400 mg/kg)

o

——— Lexington — Louisville - Memphis

- Raleigh

) *Medians are

3 i below RSL witt

i o i some potential
iz 8 outliers

Winston-Salem Gainesville - Chattanooga



Urban Lead vs USGS: Kentucky

1000

800

400

Concentration (mg/kg)
S

200

Lead Box Plots

Lexington Lead

Louisville Lead

=

USGS, KY Lead

*USGS media
for entire state
IS below
medians for the
cities
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Urban Benzo(a)pyrene Distributions by City

*Some C|ty Urban Background Study
medians i
above the RSL T
2500 EPA rislibased screening level (11f6/kg) ;

ugtkg

1000

S00

-
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Lexington Louisvile ~ Memphis Raleigh Winston-Salem Gainesville Chattanooga



R oo D Oj ect Status

ASeven cities sampled (Chattanooga, Gainesville, Lexington, Louisville,
Memphis, Raleigh and Winste®alem)

ATwo more cities planned (Atlanta and Columbia)
AData QAV / QnHI be publicly available soon

ASampling Analysis Plan (SAP)/Quality Assurance Project Plan QBIRIR)
available

AData/analysis to be published in pesviewed journal
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AProvides context of distribution of anthropogenic
contaminant concentrations at urban scale

AProvides information on whether sispecific
background concentrations are relatively
consistent with other Region 4 cities

ARobust background datasets can be ready for
Remedial Investigation/baseline risk assessment
phases and Preliminary Remediation Goal
development

AMay be able to provide a snapshot of
concentrations in time that can be used to
evaluate impacts of floods, hurricanes or otherg
disasters "

e Impact: Uses of Data by US EPA and States

“Thi s project 1 s e
it IS not EPA prescribing guidance or rule
as an end resuk-it is a truly
collaborative effort between EPA and
member states to develop a replicable
sampling regimen along with defensible
analytical results that each state can
utilize individually to make better site
deci sions ... thi
significant overall benefit to the
iIndividual southeastern states, this
region, and all other states, regions anc
cities that are faced with Urbar
Backgr ounf
¢ Sheri Adkins, KY Department ff
Environmental Protection

—




Problem

60+ foundries historically
located in Chattanooga, TN.

Foundries generated spent sand
and baghouse dust over many
decades.

Foundry sand and baghouse
dust used as fill material in
residential yards.

Partners

Tennessee Department of
Environment and Conservation,

CASE STUDY: FORMHERems:" "
CHATTANOOGA FPUNDRIES




A Determine whether lead was a .
city-wide issue or specific to areasS
around the foundries T

A SAP/QAPP available for adaptati®

A Field teams familiar with process#
from sampling other cities

A Informsite assessment and futur
remedial investigation at this site

Foundry waste material
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SEPA
ameree Chattanooga Urban Background Study

A Adapt SAP/QAPP to site needs

A Rotated grid to fit topographical
boundaries

A Shrunk grid to fit within boundaries
A 50 randomly selected locations

A Excluded flood plain areas,
suspected contaminatedreas,
known industry/foundries

A Total sample time: 2 days in
September 2016. Project complett
2017.
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Chattanooga Benzo(a)pyrene
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amee i mpact: Chattanooga Urban Background
Informs the Site Assessment

MfSOFIGSR fSIFR A& y20 aSOSNEFGKSNEBE
¢Most background samples below lead Regional Screening Level
c¢Background lead relatively consistent with other Region 4 cities

ABenzo(a)pyreneBaB background is typically abowew Regional Screening
Level, but within risk range

c¢Background BaP relatively consistent with other Region 4 cities
ARobust background dataset ready for remedial investigation



wgeeeen Take Home Points

AUrban Background study begins to fill an important data gap for urban site investigatic
AAnthropogenic background differs from natural background

AAdaptable to different cities, SAP/QAPP publicly available

AData can be used for a variety of purposes

ATeamwork is critical to success
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-hw5Qa bl iA2ylf 9ELI2Aad2NBE wSaS| NOK
-hw5Qa bl idA2ylf wAial alyl3asSySyid ws
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-hw5Qa hFFAOS 2F [ OASYOS t2f A08& 02
-wSIAZ2Y nQa {dz2LISNFdzyR YR . NRGYTFAS
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DISCLAIMER: The views expressed in this presentation are those of the authors and do not necessarily reflec
wm Views or policies of the U.S. Environmental Protection Agency. Mention of trade names or commercial produc
not constitute endorsement or recommendation for use.
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Tim Frederick

Region 4 Risk Assessor
frederick.tim@epa.gov
404-562-8598

Sydney Chan

Region 4 Risk Assessor
chan.sydney@epa.gov
404-562-8907

Felicia Barnett
Director,ORD Site Characterization and Monitoring Technical Support Center
barnett.felicia@epa.gov

404-562-8659
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